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(54) PLL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PLL circuit 
which can suppress the phase shift and the disturbance 
of an output clock caused by the phase difference 
between subsidiary clocks. 

SOLUTION: One of two subsidiary clocks CLK0 and 
CLK1 is selected by a selection circuit 1 1 and inputted 
to a phase comparator 13 after undergoing M-division 
via an M-division circuit 12. This divided subsidiary clock 
is compared in terms of phase with the clock that is 
obtained by applying N-division to an output clock 
CLKout produced by a VCO (voltage control oscillator) 
15 via an N-division circuit 16. Then the phase 
difference signal obtained through the phase comparison 
is converted into a control voltage signal of the VCO 15 
by an LPF 14. A selection control part 17 controls the 
selection switching of the circuit 1 1 with the changing 
timing of one of both clocks CLK0 and CLK1 that is 
newly selected according to a switch signal SI. At the 
same time, the part 1 7 controls at least one of both 
division phases of circuits 12 and 16 synchronously with the output changing point of the 
comparator 13. Thus, it's possible to suppress the phase shift and the disturbance of an output 
clock caused by the phase difference between both subsidiary clocks. 
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CLAIMS 



[Claim(s)] 

[Claim l] A PLL circuit characterized by providing the following. A clock generation means to generate a 
clock of frequency according to a control signal N frequency divider which carries out N (N is the natural 
number of two or more arbitration) dividing of the output clock of this clock generation means A selection 
circuitry which has inputted two or more subordination clocks respectively, shifts, and outputs that 
subordination clock alternatively An output clock of this selection circuitry M (M is the natural number of 
two or more arbitration) dividing M frequency divider to carry out, A phase comparator which carries out 
the phase comparison of an output clock of this M frequency divider, and the output clock of said N 
frequency divider, A filter means to generate a frequency control signal of said clock generation means by 
removing a high-frequency component from an output of this phase comparator, While controlling a 
selection change of said selection circuitry by change timing of a clock newly chosen among said two or 
more subordination clocks according to a change signal for said subordination clock selection It is the 
selection-control section of said M frequency divider and N frequency divider which controls a dividing 
phase to either at least so that it may synchronize with a changing point of an output of said phase 
comparator. 

[Claim 2] Said two or more subordination clocks are PLL circuits according to claim 1 characterized by 
being the clock generated by carrying out mutually-independent. 

[Claim 3] It is the PLL circuit according to claim 1 characterized by making it constitute from a low pass 
filter which generates an armature -voltage control signal over said voltage controlled oscillator by 
constituting said clock generation means from a voltage controlled oscillator, and said filter means 
removing a high region frequency component from an output of said phase comparator, and changing into 
a direct-current voltage signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is used for the transmission equipment 
which is applied to the PLL circuit which generates the output clock which synchronized with the 
subordination clock, especially has a redundancy system clock subordination configuration, and relates to 
the technology of performing timing control at the time of a subordination clock change. 
[0002] 

[Description of the Prior Art] If it is in the PLL circuit used for the transmission equipment which has a 
redundancy system clock subordination configuration conventionally, it is common to adopt the method of 
controlling clock change timing, stopping waveform distortion, such as superposition of the mustache 
accompanying the change between the redundancy clocks with which phases differ, as much as possible, 
and oppressing the turbulence of a clock system with the clock of a change place which newly serves as a 
subordination system in the change of a subordination clock. 

[0003] An example of the PLL circuit by the conventional subordination clock change method is shown in 
drawing 4 . In drawing 4 , CLK0 is 0 system subordination clock, CLKl is 1 system subordination clock, 
and after either is chosen by the selection circuitry 1 and these subordination clocks CLK0 and CLKl are 
carried out M dividing in the M (M is the two or more natural numbers) frequency divider 2, they are 
inputted into a phase comparator 3. 

[0004] both phase contrast is detected by carrying out the phase comparison of the subordination clock 
with which M dividing of this phase comparator 3 was carried out to the clock with which N dividing of 
the output clock CLKout of VCO (voltage controlled oscillator)5 was carried out in the N (N is the two or 
more natural numbers) frequency divider 6 in the M frequency divider 2, and that phase contrast signal is 
inputted into LPF (low pass filter)4. 

[0005] This LPF4 cuts the high region frequency component of the inputted phase contrast signal, and 
generates the armature-voltage control signal over VC05 by extracting a low-pass frequency component. 
VC05 is the output clock CLKout which is controlling frequency according to the level of the inputted 
armature -voltage control signal, and synchronized with the subordination clock from the selection 
circuitry 1. It generates. 

[0006] On the other hand, the selection control section 7 generates the change control signal from the 
change signal Si, 0 system subordination clock CLK0, and 1 system subordination clock CLKl to a 
selection circuitry I. That is, if the change signal Si is inputted into the selection control section 7, this 



selection-control section 7 will output a change control signal to a selection circuitry 1 synchronizing with 
the timing of the changing point of the clock newly chosen among 0 system subordination clock CLKO and 
1 system subordination clock CLK1. 

[0007] By the above control, to a selection circuitry 1, the waveform distortion by superposition of the 
mustache of an output clock waveform etc. can be oppressed as much as possible, and a subordination 
clock can be changed. 

[0008] However, in the case of the system by which the phase of the subordination clocks which make the 
redundant configuration for subordination is specified independently, to the turbulence of the output 
clock by distortion of the unnecessary clock waveform accompanying a change, the oppression effect is 
expectable in the PLL circuit by the above conventional subordination clock change methods, but there 
was a problem that where of the oppression effect is not expectable to phase transition and the turbulence 

of the output clock depending on-the phase contrast between subordination-clocks. 

[0009] On the other hand, as an example of the conventional method, in case PLL changes to the 
subordination condition from a self-propelled condition to an input clock at JP,4-262619,A (the advanced 
technology is called hereafter), it prevents that it will be in the worst phase condition between two clocks 
to PLL, and the configuration of the PLL circuit which prevented the remarkable frequency jump of the 
output clock for equipments is indicated. 

[0010] In the PLL circuit indicated by this advanced technology, while generating two kinds of dividing 
clocks with which dividing of the transmission -line clock inputted by the 1st frequency divider is carried 
out, and phases differ, dividing of the output clock for equipments is carried out by the 2nd frequency 
divider, and the phase of two kinds of dividing clocks outputted by the phase -comparison circuit from the 
1st frequency divider and the dividing clock outputted from the 2nd frequency divider is compared. 
[0011] About a transmission -line clock, the existence of an input is supervised by the clock stop detector, 
two kinds of dividing clocks outputted from the 1st frequency divider are inputted into a selector, and 
either of them is made to answer and choose it as the information outputted from a clock stop detector 
and a phase -comparison circuit here. 

[0012] The dividing clock and the dividing output of the 2nd frequency divider in which a selector carries 
out a selection output are answered, and he subordinates the frequency of an output clock to a 
transmission-line clock, and is trying to make it run by himself by the phase locked loop at the time of 
****** of a transmission-line clock at this time in with the input of a transmission-line clock. 
[0013] However, in the configuration indicated by the above-mentioned advanced technology, since phase 
adjustment is not performed at the time of the dividing clock selection change of a selector, it cannot 
oppress to the turbulence of the output clock by distortion of the unnecessary clock waveform 
accompanying a change. 
[0014] 

[Problem(s) to be Solved by the Invention] As stated above, in the case of a system by which the phase of 
the clocks which make the redundant configuration for subordination is specified independently, in the 
PLL circuit by the conventional subordination clock change method, there was a problem that it could not 
respond to phase transition or the turbulence of the output clock depending on the phase contrast 
between subordination clocks. 

[0015] The technical problem of this invention solves the above-mentioned problem, and is to offer the 
PLL circuit which can oppress phase transition and the turbulence of the output clock depending on the 



phase contrast between subordination clocks. 

[0016] • 
[Means for Solving the Problem] A PLL circuit which starts this invention in order to solve the 
above-mentioned technical problem A clock generation means to generate a clock of frequency according 
to a control signal, N frequency divider which carries out N (N is the natural number of two or more 
arbitration) dividing of the output clock of this clock generation means, A selection circuitry which has 
inputted two or more subordination clocks respectively, shifts, and outputs that subordination clock 
alternatively, An output clock of this selection circuitry M (M is the natural number of two or more 
arbitration) dividing M frequency divider to carry out, A phase comparator which carries out the phase 
comparison of an output clock of this M frequency divider, and the output clock of said N frequency 
divider, A filter means to generate a frequency control signal of said clock generation means by removing 
a high region frequency component of an output of this phase comparator, While -controlling a selection — 
change of said selection circuitry by change timing of a clock newly chosen among said two or more 
subordination clocks according to a change signal for subordination clock selection The selection-control 
section of said M frequency divider and N frequency divider which controls a dividing phase to either at 
least is provided, and it was made to constitute so that it may synchronize with a changing point of an 
output of said phase comparator. 

[0017] That is, in a PLL circuit by the above-mentioned configuration, while changing at a changing point 
of a selected clock in the case of two or more subordination clock selection changes of a redundant 
configuration, this technical problem is solved by carrying out phase control to an input of a phase 
comparator. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details 
with reference to a drawing. 

[0019] Drawing 1 shows the configuration of the PLL circuit concerning this invention, and either is 
chosen by the selection circuitry 11, and the subordination clocks CLK0 and CLK1 are carried out M 
dividing in the M frequency divider 12, and are inputted into a phase comparator 13. A phase comparator 
13 is the output clock CLKout from VC015. A phase comparison with the subordination clock by which N 
dividing was carried out to the clock by which N dividing was carried out in the N frequency divider 16 in 
the M frequency divider 12 is performed, and it outputs to LPF16. 

[0020] LPF16 cuts the high region frequency component of the inputted signal, generates an 
armature -voltage control signal, and outputs it to VC015. VCOl5 controls oscillation frequency according 
to the level of the inputted armature-voltage control signal, and is the output clock CLKout. It generates. 
[0021] The selection -control section 17 considers the output of 0 system subordination clock CLK0, 1 
system subordination clock CLKl, the change signal Si from the outside, and a phase comparator 13 as 
an input, and generates the control signal to the M frequency divider 12, the N frequency divider 16, and 
a selection circuitry 11. 

[0022] In the above-mentioned configuration, the actuation is explained below. 

[0023] First, if the change signal Si is inputted into the selection-control section 17, the selection -control 
section 17 will output the change control signal to a selection circuitry 11 while it carries out the monitor 
of the phase contrast of 0 system subordination clock CLK0 and 1 system subordination clock CLKl and 
controls a dividing phase to the M frequency divider 12, the N frequency divider 16, or its both 



synchronizing with the changing point of the output of a phase comparator 13. 

[0024] Depending on the phase contrast of 0 system subordination clock CLKO and 1 system 
subordination clock CLKl, in a subordination clock change, the dividing phase control carried out to the 
M frequency divider 12, the N frequency divider 16, or its both absorbs the phase contrast so that the 
output wave of a phase comparator 13 may not change. 

[0025] The timing diagram in the configuration of the above-mentioned operation gestalt is shown in 
drawing 2 and dr awing 3 . 

[0026] Drawing 2 (a) and drawing 3 (a) show the wave of 0 system subordination clock CLKO, and 
drawing 2 (b) and drawing 3 (b) show the wave of 1 system subordination clock CLKl. This operation 
gestalt explains the subordination clock change on 1 system subordination clock CLKl from 0 system 
subordination clock CLKO as an example. In addition, drawing 2 (c) and drawing 3 (c) show the output 

_._ __. - wave of the M frequency divider 4, and are M= 2 in this example. — 

[0027] Drawing 2 (d) and drawing 3 (d) show the output wave of VCO 15, and drawing 2 (e) and drawing 3 
(e) are the output waves of the N frequency divider 16. In this example, it is N= 4. Drawing 2 (£) and 
drawing 3 (£> show the output wave of a phase comparator 13, and the change timing of a selection 
circuitry 11 is shown by the inside [ t2 ] tl of drawing 2 and drawing 3 . In this example, the time of 
falling change of a phase comparator 13 of an output wave (at the time of standup change of 0 system 
subordination clock CLKO before a change) is made into change timing. 

[0028] Drawing 2 shows the case where the phase of 1 system subordination clock CLKl of drawing 2 (b) 
is progressing by the phase contrast in [ A ] drawing, to 0 system subordination clock CLKO of drawing 2 
(a). In this Fig., in a clock change, the selection-control section 17 performs phase control (a phase is 
advanced) of the same amount of phase contrast as the phase contrast in [A] drawing to the N frequency 
divider 16 (dotted line section of drawing 2 (e)). 

[0029] Similarly, drawing 3 shows the case where the phase of 1 system subordination clock CLKl of 
drawing 3 (b) is behind by the phase contrast in [ B ] drawing, to 0 system subordination clock CLKO of 
drawing 3 (a). In this Fig., in a clock change, the selection -control section 17 performs phase control (a 
phase is delayed) of the same amount of phase contrast as the phase contrast in [ B ] drawing to the N 
frequency divider 16 (dotted line section of drawing 3 (e)). 

[0030] It becomes possible to oppress distortion of the phase comparator output wave of drawing 2 (0 
which is the output of a phase comparator 13, and drawing 3 (f) as the above result, to oppress the 
turbulence (frequency drift) of the clock output from VCO 15, and to change a subordination clock to 1 
system subordination clock CLKl. 
[0031] 

[Effect of the Invention] Since the monitor of the phase contrast between subordination clocks is carried 
out at the time of subordination clock change control and dividing phase control is carried out according 
to this invention at the time of clock change control as mentioned above, the PLL circuit which can 
oppress the turbulence of phase fluctuation of an output clock or a clock system as much as possible also 
to the time of the subordination clock change of an independent phase can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block circuit diagram showing the configuration of 1 operation gestalt of the PLL 
circuit concerning this invention. 

[Drawing 21 It is a timing diagram for explaining actuation of this operation gestalt. 

[Drawing 31 It is a timing diagram for explaining actuation of this operation gestalt. 

fDrawing 4l It is the block circuit diagram showing the configuration of the conventional PLL circuit. 

[Description of Notations] 

1 11 Selection circuitry 

2 12 M frequency divider 

3 13 Phase comparator 

4.14 LPF 

5.15 VCO 

6 16 N frequency divider 

7 17 Selection-control section 
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